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I 


SYNOPSIS 


A preliminary  (farm)  financial,  (public)  economic,  and  (public)  socio- 
economic analysis  was  conducted  which  looked  at  four  storage  alternatives 
in  the  Willow  Creek  Basin: 

Site  I - Claresholm 
Site  2 - Pine  Coulee 
Site  3 - Lane  Creek 
Site  4 - Junction 

The  summary  results  are  provided  in  accompanying  Table  1-1. 

The  farm  financial  results  generally  indicate  that  if  off-farm  system  costs 
(i.e.,  the  capital  costs  of  delivery  systems)  qualify  for  a 50  percent  sub- 
sidy, and  a 12  percent  interest  rate  is  appropriate,  then,  in  general , any 
of  these  proposed  irrigation  development  schemes  should  be  a financially 
feasible  proposition.  These  results,  however,  are  very  tentative  since  it 
was  simply  assumed  throughout  that  all  potentially  irrigable  lands  would  be 
equally  profitable  to  irrigate.  (As  per  SSRBPP  analysis,  Agroclimatic  Zone 
C.)  Thus,  the  slight  variation  in  the  respective  financial  B/C  ratios 
indicated  here  is  due  solely  to  delivery  cost  differences  between  options. 
That  is,  in  general,  the  larger  the  proposed  scheme,  the  higher  the  average 
per  unit  delivery  cost  and,  hence,  the  lower  the  B/C  ratio.  The  rankings 
are,  therefore,  not  very  meaningful.  The  range  is  only  1.46  to  1.53  and 
this  is  little  more  than  the  margin  of  error  which  might  be  expected  at 
this  level  of  analysis. 

The  preliminary  economic  analysis  (where  the  interest  rate  = 7%/annum)  is 
somewhat  more  discriminating.  The  worst  purely  economic  choice  (or  socio- 
economic choice)  would  appear  to  be  the  Junction  Site. 


THE  FINANCIAL,  ECONOMIC,  AND  SOCIO-ECONOMIC  FEASIBILITY  OF  WATER 
DEVELOPMENT  ALTERNATIVES  IN  THE  WILLOW  CREEK  SYSTEM,  ALBERTA 
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Unfortunately,  the  analysis  is  not  refined  enough  (at  least  not  yet)  to  be 
able  to  rank  Sites  1,  2 and  3.  Given  our  margin  of  error,  these  are,  from 
an  economic  and  socio-economic  perspective  at  least,  essentially  the  same. 

Most  importantly,  however,  from  a purely  economic  perspective  none  of  the 
four  sites  here  considered  appear  to  be  a feasible  investment  opportunity. 
All  of  the  economic  B/C  ratios  are  far  below  unity.  This  Implies  that 
given  the  estimated  costs  and  various  other  parameters  related  to  Sites  1, 
2 and  3,  these  could  only  be  rationalized  (justified)  at  this  time  with 
reference  to  regional  development  priorities,  i.e.,  local  spin-offs. 

Additional  analysis  is  on-going. 

Accompanying  notes  clarify  what  basic  parameters  were  employed  in  this 
analysis  and  precisely  how  the  various  simulations  were  conducted.  The 
four  socio-economic  simulations  are  also  appended. 


Digitized  by  the  Internet  Archive 
in  2016 


https://archive.org/details/preliminaryfinan00albe_0 


METHODOLOGY  AND  BASIC  PARAMETERS 


METHODOLOGY 


A discounted  financial  cash  flow  analysis  has  been  conducted  assuming  the 
following  parameters  are  appropriate: 


Time  Frame:  30  years 

Discount  Rate:  12  percent/annum 

Price  Level:  Constant  $ 1984/85 

This  on-farm  analysis  only  compares  on-farm  irrigation  development  costs 
and  50  percent  of  the  capital  cost  of  corresponding  delivery  system  deve- 
lopment (and  100  percent  of  subsequent  0 & M for  both)  against  the  projected 
net  revenue  stream  from  crop/livestock  production. 


The  discounted  socio-economic  cash-flow  analysis  conducted  parallels  the 
financial  analysis,  with  four  major  exceptions: 

1.  The  use  of  long-term  prices  (versus  1984/85  prices) 
and  the  use  of  cost-of-product ion  estimates  exclu- 
sive of  property  taxes.  (Not  adjusted  in  these 
preliminary  simulations.) 

2.  A discount  rate  of  7 percent  per  annum  (versus  12  per- 
cent per  annum) . 

3.  Consideration  of  storage  and  other  off-farm  develop- 
ment costs  and  benefits.  And 

4.  Optional  consideration  of  indirect  (or  spin-off/ 
secondary)  benefits  and  costs. 


The  decision-making  criteria  employed  (B/C  ratios  and  NPV's)are  identical. 


We  refer  to  the  analysis  which  does  not  consider  spin-offs  as  being  a 
purely  economic  analysis', ; the  analysis  which  does  consider  spin-offs  (using 
a multiplier  of  1.781 l1  as  being  a socio-economic  analysis . 

BASIC  PARAMETERS2 

Description  of  Potential  Reservoirs 

The  parameters  which  relate  to  each  potential  storage  option  are  indicated 
in  accompanying  Table  2-1. 

The  total  incremental  irrigated  acreage  Indicated  In  Table  2-1  is  the  basis 
for  almost  all  of  the  calculations  implicit  in  each  simulation.  This  acre- 
age is  expected  to  be  developed  fully  over  a 7-year  period,  beginning  in 
Year  3.  To  reflect  a quick  start-up  after  a two  year  Instruction  period, 
however,  these  estimates  are  effectively  pro-rated  over  9 years  but  applied 
over  7 years.  That  is,  approximately  33-44-55-66-77-88-100  percent  over 
Years  3-9  respectively. 

The  estimated  capital  cost  of  these  various  storage  sites  is  also  indicated 
in  Table  2-1.  This  is  expected  to  be  incurred  as  follows: 

Year  I : 40* 

Year  2:  60* 

Operation  and  maintenance  costs  are  anticipated  to  amount  to  2 percent  of 
the  original  capital  cost/annum,  beginning  in  Year  3. 


^ee  especially:  Alberta  Treasury/Bureau  of  Statistics,  Economic  Multipliers 
for  Alberta  Industries  and  Commodities , Edmonton,  March  1984. 

2AIso  see  the  notes  which  accompany  simulation  A- 1 . 


DESCRIPTION  OF  POTENTIAL  RESERVOIRS  - WILLOW  CREEK  BASIN 
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Delivery  System  Costs 


Delivery  system  costs  are  largely  a function  of  the  distance  and  elevation 
the  water  must  be  transported.  The  acreages  which  could  be  irrigated  are 
estimated  to  be  as  follows:1 

Adjacent  = 5,200  acres 

0-0.8  km  = 6,700  acres 

0.8- 1.6  km  = 8,400  acres 

1.6-3. 2 km  = 5,700  acres 

At  each  distance,  various  capital  and  operating  costs  are  anticipated: 


Distance 

Capital  Cost/Acre 

0 & M/Acre/Year 

Adjacent 

- 

_ 

0-0.8  km 

$128 

$ 4.28 

0.8-1. 6 km 

268 

7.68 

1 .6-3.2  km 

448 

11.48 

Capital  costs/acre  have  also  been  estimated  from  data  prepared  by  Alberta 
Agriculture.2  These  costs  would  begin  in  Year  3. 

Annual  operating  costs  were  calculated  as  an  incremental  cost  vis-a-vis 
adjacent  lands.3  Maintenance  costs  are  estimated  to  amount  to  1 percent 


Alberta  Agriculture/Project  Planning  Branch,  Irrigation  Feasibility  in  the 
Willow  Creek  Basin , Lethbridge,  August  1985. 

2 Ibid . 


3 Ibid . 


of  Incremental  capital  costs.  (Vis-a-vis  adjacent  lands.1)  These  are  pro- 
rated according  to  the  cumulative  acreage  under  irrigation. 

On-Farm  Irrigation  Costs 

Again,  this  involves  both  a capital  cost  and  an  0 & H cost.  The  estimated 
capital  cost  is  $452/acre.2 

Annual  operating  costs  are  expected  to  amount  to  some  $23  per  acre/year,3 
beginning  in  Year  3.  Related  maintenance  costs  are  estimated  at  1 percent 
of  increment  capital  costs.  Thus,  0 A M/year  = $27. 52/acre,  again  pro- 
rated according  to  the  cumulative  acreage  under  irrigation.4 

On-Farm  Irrigation  Benefits 

In  this  preliminary  analysis  (only),  these  are  assumed  to  be  typical  of 
Agroclimatic  Zone  C for  all  of  the  storage  options  here  considered.  That 
is:5 


Crop  Incremental  Net  Value  Added  = $ 59.89/acre/year 

Livestock  Incremental  Net  Value  Added  = $ 76.49/acre/year 
TOTAL  $ 1 36. 38/acre/year 

These  projected  benefits  are  also  pro-rated  according  to  the  cumulative 
acreage  under  irrigation,  beginning  in  Year  3. 

^Iso  see:  MAA,  Economic  and  Financial  Analysis  of  Clear  Lake  Irrigation 
Development , Alberta  Environment,  December  1984,  pp.  18-19. 

2A!berta  Agriculture,  op.  cit. 

3 1 b? d . 

4AIso  see: MAA,  op.  cit. 

5Strong  Hal  I /MAA,  South  Saskatchewan  Planning  Program,  Part  II,  Alberta 
Environment,  Calgary,  July  1983. 


Other  Costs  and  Benefits 


For  the  respective  options,  these  are  estimated  to  amount  to  the  following: 


Site  I:  Potential  benefits  to  the  Claresholm  water  supply  and 

related  pumping  costs;  expected  to  amount  to  $25,000 
per  annum  during  Years  3-30. 

Site  2:  As  Site  I,  plus  potential  benefits  to  the  Willow  Creek 

Provincial  Park,  including  possible  fish  habitat  enhance- 
ment (reservoir  and  downstream).  Estimated  to  amount  to 
$50, 000/year  during  Years  3-30. 

Site  4:  Potential  negative  Impacts  (costs)  on  the  Willow  Creek  ^ 

Provincial  Park,  roads,  and  fisheries.  Expected  to 
amount  to  $!M  per  year  In  Years  1-2  respectively. 


Indirect  Benefits 

As  noted  above,  these  spin-offs  are  also  considered  such  that  we  can  gen 
erate  a socio-economic  analysis.  The  multiplier  employed  = 1.781.  (See 
above. ) 


S I MULAT  IONS 

(SOCIO-ECONOMIC) 
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Notes:  Willow  Creek  - Site  1 Reservoir  - Claresholm 


Col  (2): 


Col.  (3): 
Col.  (4): 

Col.  (7): 


Reflects  a two  year  construction  period  and  a seven  year 
irrigation  development  period  pro-rated  over  nine  years. 

At  maturity  (Year  9)  = 142  quarters  * 18,720  acres  8 7,576 
hectares. 

Capital  cost:  $24M;  40%  in  Year  1 and  60%  in  Year  2. 

Operation  and  maintenance  = 2%  x $24M  * $480, 000/year, 
beginning  in  Year  3. 

Calculations  based  on  the  following  tabulations:  (acres) 


Year 

Distance  from 

Creek 

CUMULATIVE 

0 km 

0-0.8  kms 

0.8-1 .6  kms 

TOTAL 

1 

- 

- 

- 

- 

2 

- 

- 

- 

- 

3 

5,200 

1 ,040 

- 

6,240 

4 

- 

2,080 

- 

8,320 

5 

- 

2,080 

- 

10,400 

6 

- 

1,500 

580 

12,480 

7 

- 

- 

2,080 

14,560 

8 

- 

- 

2,080 

16,640 

9 

- 

- 

2,080 

18,720 

Limit 

5,200 

6,700 

18,720 

The  respective  capital  costs  are: 


Adjacent  = nil 

0-0.8  km  = SI  28/acre 

0.8-1. 6 km  = $268/acre 

Basic  data  from:  Alberta  Agriculture/Project  Planning  Branch, 
Irrigation  Feasibility  in  the  Willow  Creek  Basin,  Lethbridge, 
August  1985. 


Col.  (8): 


Calculations  based  on  the  following:  (cumulative  acreage) 


Year 

Distance  from  Creek 

CUMULATIVE 

TATA  1 

km 

0-0.8  kms  0.8-1. 6 

kms 

1 

- 

- 

- 

2 

- 

- 

- 

3 

5,200 

1,040 

6,240 

4 

5,200 

3,120 

8,320 

5 

5,200 

5,200 

10,400 

6 

5,200 

6,700  580 

12,480 

7 

5,200 

6,700  2,660 

14,560 

8 

5,200 

6,700  4,740 

16,640 

9 

5,200 

6,700  6,820 

18,720 

Respective  0 & M 
($/acre) 

costs  are  estimated  to 

be  the  following: 

Distance 

Operation 

Ma I ntenance 

TOTAL 

Adjacent 

- 

- 

- 

0-0.8  km 

3.00 

1 .28 

4.28 

0.8-1 .6  km 

5.00 

2.68 

7.68 

Operational  costs  calculated  as  an  incremental  cost  vis-a- 
vis  Adjacent  lands.  Basic  data  in:  Alberta  Agriculture,  op. 
cit.  , p . 8. 

Maintenance  costs  estimated  at  I percent  of  increment  capital 
costs  (vis-a-vis  Adjacent  lands).  Also  see:  MAA,  Economic 
and  Financial  Analysis  of  Clear  Lake  Irrigation  Development , 
Alberta  Environment,  Edmonton,  December  1984,  pp.  18-19. 


Col.  (9): 
Col.  (10): 


Col.  (11): 
Col.  (12): 

Col.  (13): 

Col.  (14): 

Col.  (15): 

Col.  (16): 

Col.  (17): 
Col.  (18): 


Estimated  0 $452/acre.  Source:  Alberta  Agriculture,  op.  cit. 
Pro-rated  according  to  the  Incremental  acreage  under  Irriga- 
tion. 

Operational  costs  estimated  @ $23/acre.  Source:  Alberta 
Agriculture,  op.  cit.  Maintenance  costs  estimated  at  1 per- 
cent of  incremental  capital  costs.  That  is,  total  0 S M = 
$27. 52/acre.  Also  see:  MAA,  op.  cit.  Pro-rated  according  to 
the  cumulative  acreage  under  irrigation. 

Summation  of  Cols.  (3)-(10). 

Col.  (11)  discounted  using  a real  rate  of  interest  of  7 per- 
cent per  annum. 

Incremental  value  added  = $59. 89/acre.  TENTATIVE.  As  per 
SSRBPP  data,  Zone  C. 

Incremental  value  added  = $76. 49/acre.  TENTATIVE.  As  per 
SSRBPP  data,  Zone  C. 

Potential  benefits  to  the  Claresholm  water  supply  and  related 
pumping  costs.  Estimated  to  amount  to  $25,000/year,  begin- 
ning in  Year  3. 

Assumes  value-added  spin-offs  of  78  percent  for  the  province. 
I.e.,  a value-added  multiplier  of  1.781.  Only  applicable  to 
Cols.  (13M14). 

Summation  of  Cols.  (13)-(16). 

Col.  (17)  discounted  using  a real  rate  of  interest  of  7 per- 
cent per  annum. 
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